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g] [SUBJECT] 

iH^^^ffrjfc-ter/WP— xi— r- The pulverization method and the pulverization 

■/u©i6iMtas& < * Wfl device of the (»llul<$$j^£with a bulk density 

the fluidity of the ^eP^llu!ose5ethe/ after 

*• j- * ^*ti*=^WTr«/i> gnndmg is good, and the average particle 

m^LtztZ <D®m<Dl&Tfr& diameter Ismail, and,high and a few reduction 

ftv^/na-^x- 7VK£>$&3fc 0 f the viscosity when making aqueous solution 

«fe*3«tt>*|0^h^g^» are provided. 

[#?&#©] [SOLUTION] 

xi- ryvcoi^^-ft:^ The pulverization method of a cellulose ether 

2 ±.(DlBl%K3)ft) nas * ne rotation circular table 2 which has a 

W&oXWU 4 £r^-r5IH$KR concave part 4 along the rotation direction on a 

. „ , x-m-—-fn taD,e 2, and the cross-sectional form adjusted in 

'^ nn iJ.tz:, Z^^^LZ concave part 4 form of the table 2. In a 

2©TO4 7§fWc»g--*-50rie clearance with the roller 5 which has the 

-r— zf^2<DM^i direction of a rotation axis in the rotation 

^^t^lR)|i|Ej^tt^ffR]S: ; fi"'t"?) radiation direction of a table 2, in case of 

o — 7 5 £<£[lBRft-C % - SRHtfc-fc grinding a fibrous cellulose ether starting 

;wn- xi- r^®^ £J^#1~ material, the groove 6 of the rotation radiation 

•2>{£|^L % t 1 — ^A- 2 coDflpfl4 direction into the concave part 4 of a table 2, 

c»d f r5i*p«fAd-trt^n « +>h and the surface of a roller 5 and it is the groove 

n k ?^^22? V - f of the above-mentioned radiation direction and 

Z, y II tne same dir ection to the surface opposing to a 

7/>2 t£#raT5ffit£wiB»at table 2. Among these it grinds in the clearance 

#IrJ £ I^J— *I«J ©SI <£> 9 which has at least one groove 6. 
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[CLAIMS] 



- \z *t rfij^- 5 ffi {- ffr safife*t 

[ft*® 2] 

k Kp^v^^iHt/vp 
n— k Kn^i/^n tVM 
f/V'^^-fe^D-^, k Ko 



[f»*E3l [CLAIM 3] 

T^-^^±<DM^&^1kl^1QoX A pulverization device of a cellulose ether, in 

M^^^r^SlHllSR^T 1 — yOv wh ' cl1 the rotation circular table which has a 

i:, ^(Dv'—y^iDW^M^^ concave P art a ' on 9 th e rotation direction on a 

P y table, and cross-sectional form adjusted in the 



[CLAIM 1] 

A pulverization method of a cellulose ether, 
which is a holding the rotation circular table 
which has a concave part along the rotation 
direction on a tableland the cross-sectional 
form adjusted in the concave part form of the 
table. In a clearance with the roller which has 
the direction of a rotation axis in the rotation 
radiation direction of a table, in case of grinding 
a fibrous cellulose ether starting material, It 
grinds in the clearance which has at least one 
groove among the following in table concave 
circles. The groove of this rotation radiation 
direction, and the surface of a roller and it is the 
groove of the above-mentioned radiation 
direction and the same direction to the surface 
opposing to a table. 



[CLAIM 2] 

A pulverization method of the cellulose ether of 
Claim 1, in which above-mentioned cellulose 
ethers are at least one kind chosen from a 
methyl cellulose, ethyl cellulose, a hydroxyethyl 
cellulose, a hydroxy-propyl cellulose, the 
hydroxypropyl methylcellulose, a hydroxyethyl 
methyl cellulose, hydroxyethyl ethyl cellulose, 
and carboxymethylcellulose. 



concave part form of the table. It is these a 
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holding. It has the direction of a rotation axis in 
the rotation radiation direction of a table. 

In the pulverization device of the cellulose 
ether equipped with the roller which approaches 
a table and has been arranged, in table 
concave circles, it has at least one groove 
among the following. The groove of this rotation 
radiation direction,and the surface of a roller 
and it is the groove of the above-mentioned 
radiation direction and the same direction to the 
surface opposing to a table. 



[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1] 



[0001] 



[INDUSTRIAL APPLICATION] 

This invention relates to the pulverization 
method of the cellulose ether and the 
pulverization device of the cellulose ether which 
are used, as the thickener of various kinds of 
solvent, a binder in an extrusion molding 
manufacturing method, etc. 



[0 0 0 2] 



[0002] 



[PRIOR ART] 

The cellulose ether etherified the hydroxy! 
group of a cellulose and made it water-soluble. 

The powder cellulose ether which pulverized 
the cellulose ether is used in large quantities in 
many field as the thickener of a paint or an 
emulsion, the building materials for cement type 
extrusion, the mortar admixture, the turbidity 
agent for polymerization, a binder for ceramic 
extrusion, etc. 
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[0 0 0 3] [0003] 

l&^ir^P— ^rc— yvi^fg/B As usage method of a powder cellulose ether, 
Jj&h LTti tK^^^^S^^ there are a method which is dissolved in 

nisxmttizmitr&x&k. sol r nt ', suc * as wat i r ' and ' is ji dded *° a base 

u ^e^, 7 ^^■/7>*^aw material, and the method of adding and mixing 

i 2 J solvent - such as water - after mixin 9 with a bas * 

€r/JPx.T?Hi^i ozFtE/JifcOo material 

T*tt, »P*rKig$p Since' it is necessary to be easy to mix by 

Ut L-^-fV ^ £ t dissolving in a short time by the latter method, a 

fo&fcfr^ l&^-feA-a— X-n— powder cellulose ether, has, a small average 

TvWiT-^fe-H^/hS; < . ^, particle diameter/ Moreover^ a bulk density is 

< ^ tK^I^J^ Lfe. £ £ high. And, the viscosity when making aqueous 

©tt&flSffiVjLfctfSgjft^ft solution is h '9 h - Tnese are required, 

x it, j- *&=t:^ ,1 — '-i ^ Furthermore since to decrease the amount of 

- *mi?Tl ^ f ^ the powder cellulose ether used, the high 

7VV0>ffiffl;tt«:4>#<tT57tit> viscosity beyond 10000mPa*s may be needed 

2 mm%7l<.mm-? 10 0 0 in 2 weight % aqueous solution. 
OmPa • s $k±0>M1fc8£ifi& 

[00 04] [0004] 

t>n — 7VW3^Ttf> <£ A cellulose ether is produced as follows. 
5 t£ LT$!}:it&ti<5o ffiM& fo Sodium hydroxide and potassium hydroxide 

ItHSMM-iD =» y V >°V ^9—/< ac l ueous solution were added to the cellulose of 

^^v W^^yun- the potton-.linter.pulp or the wood pulp of the 

' . . 'Llz!.^ t. refined hi 9 h P urit y as a reaction catalyst. After 

* f-ix^HS^ £ LXacfflMt;-?- h that, in carrying out methoxyl group substitution, 

■y »>ivtakgMfc;»y ?-Mc»»j it adds methyl chloride. In substituting an 

Lfc^. * y$rX/>i>-&W. ethoxyl, it adds ethyl chloride. In carrying out 

&i~54i£{;:f21&'fk^f7K hydroxyethyl group substitution, it adds an 

h^rv'/vSW-ifei~'5^-^}Cfiffi; ethyleneoxide. In carrying out the hydroxy 

\\^x.=f-jv t Kn ^ v-m^vvji: propoxyl group substitution, it adds a propylene 

BUtsW-fcliiftxfi, ox, k de f : ' n trying o U t carboxymethyl group 

v v tfn* v-fa-H*-' at substltutlon ' 11 adc,s monochloroacetic acid, 

iml. ^4- 1, tL*L«Z . ^ tnese are made t0 react at 40-120 degree 

>\ is* 1 ? As&w&i- 

4 0~1 2 0t-CS)£$ 
[0 0 0 5] [0005] 

^t^ttfc'fe^D— x/u The obtained cellulose ether removes sodium 
(4% Jx!fc' : PiZ-£.$ l ]^tztfjLik-)- V cnloride . potassium, the alcohol and the glycol 
!) 7;uc3— which were formed in reaction, and washes and 

;K ^y=-/HH«rlifc*U$l5i* After and mgkjng mContaining water 
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[0 0 0 6] 

[0 0 0 7] 

ir ;u d — x — t- As SrtMW" 5 

[00 0 8] 
*S0. 2 5 g/c cOT£ffi< 



content into 10 weight% or less after that, it 
becomes a powder cellulose ether by 
pulverizing with a grinding machine. 



[0006] 

The form of the cellulose of a starting material is 
the form of fibre, and a cotton-form. 

Since the form would be maintained to a dry 
process when it is going to produce the 
cellulose ether of a high viscosity, it was difficult 
to pulverize with a sufficient fluidity. 



[0007] 

Since to grind a cellulose ether, the method of 
using the cutter mill using the shearing force, 
the method of using the hammer mill using 
impulse force, and the method of using medium 
mills, such as a tube mill and a vibration mill, 
are performed widely. 



[0008] 

As for the powder cellulose ether obtained, a 
particle diameter will become large when 
grinding a cellulose ether by the cutter mill. 

Usage of a hammer mill obtains the thing has 
a small particle diameter. 

However, in order that a bulk density may be 
as low as less than 0.25 g /cc and it a fluidity is 
not only bad, but may give and grind high 
energy in a short time, a throughput is low and 
productivity is bad. 

When using a medium mill, since the 
residence time at the time of grinding is long, a 
reduction of viscosity is intense. 



[0 0 0 9] 



[0009] 
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[PROBLEM ADDRESSED] 

;VVhen a yorti^ is used and a 

c^|lM|pse ether is Aground to these, it can 
pulyerife -effitier^ density is high 

aj^yjhe viscosity reduction when making 
aqueous solution is few. 

However, since the form of the powder 
cellulose ether after grinding will become 
acicular when a vertical type roller mill grinds a 
cellulose ether, the average particle diameter is 
about 70 micrpm^ Therefore, it was difficult 
for a bulk density to pulverize more than 0.27 g 
/cc. 



[0 0 10] 

it t # (D%m<Di&T&'>^^ 
[0011] 



[0010] 

It aims at providing the pulverization method of 
the cellulose ether and the pulverization device 
of the cellulose ether with a few reduction of the 
viscosity when having been made since to solve 
the subject that this invention is above- 
mentioned, and the fluidity of the powder 
cellulose ether after grinding being good, the 
average particle diameter being small, and a 
bulk density being high, and making aqueous 
solution. 



[0011] 



£ ti tc ^ (D i? ;v n — x x — 

Twftttkjjfeti. Bite** 

^l:ffiotW4*ft.5II 



[SOLUTION OF THE INVENTION] 

The pulverization method of the cellulose ether 
of this invention made since to achieve the 
above-mentioned objective, as shown in Figure 
1, it is a holding the rotation circular table 2 
which has a concave part 4 along the rotation 
direction on a table 2, and the cross-sectional 
form adjusted in concave part 4 form of the 
table 2. In a clearance with the roller 5 which 
has the direction of a rotation axis in the rotation 
radiation direction of a table 2, in case of 
grinding a fibrous cellulose ether starting 
material, it grinds in the clearance which has at 
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s&SEttit^ifii <t fa-^ffii torn 9 

[0 0 12] 

p— jx, t Kn+i/^nf;^ 
^vMr/l'P — ^ t: Kp^tv^ 

X ^vWir jV p — 
[001 3 ] 

T^m^itmm^ ait* 

^iRi^?&o-cMg|JS:^ri-5ia*g 
feik at # ihj t- [hi * ft £ 

U x-^/V2(^i£LTBag 
0(C*5V^T, ^-y/W2 0tlfl^ 

x-y/v2^^i-5ffi^tufa 



least one groove 6 among the following in table 
2 concave part 4. The groove 6 of this rotation 
radiation direction, and the surface of a roller 5 
and it is the groove 9 of the above-mentioned 
radiation direction and the same direction to the 
surface opposing to a table 2 (Figure 2 
reference). 



[001 2J 

As for an above-mentioned cellulose ether, it is 
preferable that they are at least one kind 
chosen from a methyl cellulose, ethyl cellulose, 
a hydroxyethyl cellulose, a hydroxy-propyl 
cellulose, the hydroxypropyl methylcellulose, a 
hydroxyethyl methyl cellulose, hydroxyethyl 
ethyl cellulose, and carboxymethylcellulose. 



[0013] 

The pulverization device of the cellulose ether 
of this invention made since to achieve the 
above-mentioned objective, as shown in Figure 
1, it is a holding the rotation circular table 2 
which has a concave part along the rotation 
direction on a table 2, and the cross-sectional 
form adjusted in concave part 4 form of the 
table 2. It has the direction of a rotation axis in 
the rotation radiation direction of a table 2. In 
the pulverization device 10 of the cellulose 
ether equipped with the roller 5 which 
approaches a table 2 and has been arranged In 
table 2 concave part 4, it has at least one 
groove 6 among the following. The groove 6 of 
this rotation radiation direction, and the surface 
of a roller 5 and it is the groove 9 of the above- 
mentioned radiation direction and the same 
direction to the surface opposing to a table 2 
(Figure 2 reference). 
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[0 0 14] 



[0014] 



Ml Oft^ibftfc^Ul, 
/I'SrjS-^aMiiW^Sie l Oft 

tu $ ft -c at&#a s » »t e> ft 
sfc»ttffi©^Td«*ii^.e>ft 

38©®ftt*v\ 
[0 0 15] 



[EFFECT] 

As shown in Figure 1, a cellulose ether is 
ground between the rotation circular table 2 
which has a groove 6, and the roller 5. Then, 
since the powder cellulose ether after grinding 
is pulverized by the globular form, without 
becoming acicular, it becomes the high powder 
cellulose ether of a bulk density. 

Moreover since air sent in the pulverization 
device 10 is quickly emitted out of the 
pulverization device 10 in the pulverized 
cellulose ether and an overgrinding is avoided, 
a reduction of viscosity is controlled. 

Since the rotation circular table 2 and the 
roller 5 do not have a contact, they almost have 
neither a vibration, nor a noise, and do not have 
fear of a dust explosion, either. 



[0015] 



sat. &mm<Dmmmzmmk 



[Example] 

Hereafter, the Example of this invention is 
explained in detail. 



[0 0 16] [0016] 

HI 1 f±, ^c|§K^rj®ffli"'5-t/i^ Figure 1 is schematic showing the Example of 

u^-7,]x.— ; f-/u<D^M'{tMSl tne pulverization device 10 of the cellulose 

0 nnnW*** **S|-C*> etherwhich a PP |ies this invention. 

[0017] [0017] r 

»5fcft;§6Rl Ott, The pulverization device 10 grinds aCfibrous 

SiSJt^'fe/^n— f-jVWMe cellulose etherj starting material between the 

*, b „ y^^-/ ;V 2 coryicR 4 y concave part 4 of a turntable 2, and the roller 5 

n _ ^ 5 y (nmvmte L " W ' thin 3 container 1 ■ 

n y i> a )t js tne devjce wnjch the p U | V e r i ze d powder 
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/V^±g[5id^t±ff X^^l^ cellulose ether has been blown on the upper 
ptf{£#tB^5^tt~e&>£o P art > and a container 1 emits externally. 



[0 0 18] 

fn v oTMSl$4 2r^U M^4iC 
MSB 4 ©MK8^t58fiB 

fettle |rJ fci ffij 
T fflg|5 4 [^[rJ^o Tffl LTSf &> 

[0 0 19] 

tt8f±*si^gpre*— ^ 1 2 

i^££tvfe/^-* 7SrHHE 

*&p 1 1, ^i±»(i^# 

Wt5fip p p»WP 15, W 
§11 TSBfcfttSSl F*H-^£ 



[0018] 

A turntable 2 is arranged at the lower part in a 
container 1 , and a turntable 2 is connected with 
a motor 3 and rotated. 

A turntable 2 has a concave part 4 along the 
rotation direction, and has the feeding slot 6 of 
the rotation radiation direction in the concave 
part 4. 

Moreover by the non-contact, the roller 5 
which has the cross-sectional form adjusted in 
the form of a concave part 4 on a concave part 
4 approaches, and is arranged. 

The width of a feeding slot 6 is thin toward the 
periphery of a turntable 2. 

It has the direction of a rotation axis in the 
rotation radiation direction of a turntable 2, it 
connects with an arm 14, and a roller 5 is 
depressed toward a concave part 4. 



[0019] 

The separator 7 which divides the ground 
powder cellulose ether and a non-ground 
fibrous cellulose ether starting material is 
arranged at the upper part in a container 1. 
The separator 7 has the rotation axis 8. 

A rotation axis 8 is connected with a motor 12 
in the outside of a container 1 , and rotates a 
separator 7. 

Furthermore the raw material supplies 
opening 11 which sends a fibrous cellulose 
ether starting material in a container 1 on a 
screw is provided to the side part of a container 
1. The product discharge port 15 which emits 
the ground powder cellulose ether is provided to 
the upper part of a container 1. The air supply 
port 20 which sends air in a container 1 is 
provided to the lower part of a container 1. 
Moreover, the foreign material discharge port 13 
which emits foreign materials, such as a metal 
piece, is provided. 
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1 rtWtt. ^SCffe&P 2 0 



[0020] 

This pulverization device 10 is used. 

A fibrous cellulose ether starting material is 
pulverized as follows. 

When throwing a fibrous cellulose ether 
starting material into container 1 inside from the 
raw material supplies opening 11, it will fall on a 
turntable 2 and the centrifugal force of a 
turntable 2 will be accumulated in a concave 
part 4. 

Being carried out compression and grinding 
between a roller 5 and the concave part 4, the 
storage fibrous cellulose ether starting material 
carried out is pulverized by the groove 6 in the 
shape of a ball, and is moved toward the 
periphery of a turntable 2. 

A roller 5 is rotated when a fibrous cellulose 
ether starting material pushes against 



[0021] 

The swing ascending current generates and the 
inside of a container 1 is cooled by air sent from 
the air supply port 20. The powder cellulose 
ether ground simultaneously rides on the swing 
ascending current with it, and it goes up to the 
upper part in a container 1 . 

At this time, a non-ground fibrous cellulose 
ether starting material also goes up to the upper 
part in a container 1. 

However, only a powder cellulose ether 
enters inside the slit of a separator 7, and it 
classifies it. And, a container 1 is externally 
emitted from the product discharge port 15 with 
an air current. 

The emitted powder cellulose ether is 
collected with dust collectors, such as a 
bagfilter. 

A non-ground fibrous cellulose ether starting 
material falls on a turntable 2, and is pulverized 
again. 

Moreover the foreign materials which cannot 
be conveyed by the air current, such as a big 
and rough particulate material and a metal 
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[0022] 

Figure 2 is a principal part expanded view 
showing another Example of the pulverization 
device of the cellulose ether which applies this 
invention. 

This pulverization device is the surface of a 
roller 5, and is the similar composition as the 
pulverization device 10 shown in Figure 1 
except having the feeding slot 9 of the rotation 
radiation direction of a turntable 2 in the surface 
opposing to a table 2. 

It operates like the pulverization device 10. 



[0023] 

The fibrous cellulose ether starting material was 
pulverized on condition that the following. 

[0024] 

First, the hydroxypropyl methylcellulose was 
produced as a fibrous cellulose ether starting 
material. 

Methyl chloride is added and is made to react 
to a high purity cotton linter pulp for sodium 
hydroxide and methoxyl group substitution. 
Moreover, a propylene oxide is added and is 
made to react for the hydroxy propoxyl group 
substitution. 

It refines until the amount of remaining salt 
becomes about 1weight% to the hydroxypropyl 
methylcellulose by the hot water. 

After that, it dried and the fibrous 
hydroxypropyl methylcellulose starting material 
whose -containing water content is 1 .2 weight% 
was obtained. 

Methoxyl substitution degree of this fibrous 
hydroxypropyl methylcellulose starting material 
was 1.4. Moreover, hydroxy propoxyl group 
substitution degree was 0.2. 

In addition, substitution degree shows the 
number of substituents transduced by per 1 
glucose unit. 
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M&iStlZ>V$Xtt&l 0 0 0, 
710, 500, 355, 25 
0, 180,150, 1 0 6/i 

r.5 5 0 5 (imffcofc. 
SI40. 4 6 g / c c X'h o 

[0 0 2 6] 

B^itmmt lt i h i mbfc 

H3! (lS~ 2 5 0i^; 
v—.7 5<DmjJiZ.&%fc6 • 9 

a$ 4 t ri o 4* ^ * to gg$t 

f±"2 5 0 mm, ' i£ 0 8f 6 0>*/Jn 
ifrgfi 1 mm N ft^rifjgtt 5mmt 



[0025] 

The obtained fibrous hydroxypropyl 
methylcellulose starting material is made into 
the aqueous solution of 1 weight% of 
concentration, and is maintained at a 20-degree 
C constant temperature. And, it was 
1 6750m Pa*s, when the block field type 
rotational viscometer was used and viscosity 
was measured. 

When the average particle diameter used and 
measured the nominal size 1000,710, 500,355, 
250,180, and 150,106 micrometers sieve 
specified to JIS Z8801 , it was 505 
micrometers. 

The bulk density was 0.46 g /cc. 



[0026] 

As a pulverization device, the device which has 
a feeding slot 6*9 is used to both of the 
turntables 2 and the rollers 5 of IHI pulverization 
vertical type mill (made by IS-250 type 
milhlshikwajima-Harima Heavy Industries Co., 
Ltd. K.K.). Moreover, the device which has a 
feeding slot 6 is used only to a turntable 2. The 
device which has a feeding slot 9 is used only to 
a roller 5. 

And, a fibrous hydroxypropyl methylcellulose 
starting material is respectively thrown in and 
ground. 

The powder hydroxypropyl methylcellulose 
after grinding was gatherred by the bagfilter. 

The distance from the main point of a 
turntable 2 to the middle point of the radial 
direction of a concave part 4 was 250 mm. The 
minimum width of a feeding slot 6 was 1 mm. 
Maximum width was 5 mm. 



[0 0 2 7] [0027] 

btitcB^t Kn^^nt 9 The average particle diameter and the bulk 
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density of the obtained powder hydroxypropyl 
methylcellulose are measured. 

Furthermore the powder hydroxypropyl 
methylcellulose was made into the aqueous 
solution of 1 weight% of concentration, and 
viscosity was measured. 

The result was shown in Table 1 as 
characteristics of the powder hydroxypropyl 
methylcellulose. 



[0 0 2 8] 



[0028] 



[Table 1] 
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Table 1 

Row (top to bottom): Grinding device, IHI pulverization vertical type mill, IHI 
pulverization vertical type mill, IHI pulverization vertical type mill, IHI 
pulverization vertical type mill, ACM palperiser, Victrimil, Batch type vibration mill, 
Ball mill 

Column (left to right): Existence of a feeding slot 6 • 9 (Turntable 2 side, Roller 5 
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side), Characteristics of powder and a droxypropylmethyl cellulose (Average 
particle diameter, Bulk density, 1 weight % aqueous solution viscosity) 
Turntable 2 side (top to bottom): Yes, Yes, No, No 
Roller 5 side (top to bottom): Yes, No, Yes, No 

[0 0 2 9] [0029] 

S 1 i^JF \stt 9 As shown in Table 1 , when using the one side of 

— -f/U 2 fin — y 5 <d if h the turntab,e 2 or the ro,ler 5 the device which 

r *s a--*,- a*.*-*- has a feeing slot 6*9, the average particle 

ht^nm^ V m b • y KWT djameter was about 70 micrometers. Moreover, 

58tt*M£fflbfc£Stt* TO the bulk density was 0.27 g /more than cc, and 

7 0m mSSt, the reduction of viscosity was also few. 

g£1fi 0 . 27g/cc Sk _bT\ When using the device which has a feeding 

ft|©l£TV>fti^fco slot 6*9 to both turntable 2 and roller 5, the 

-yy^^^jX, 2 £ p — y 5 t (DM average particle diameter was smaller than the 

^■{c^^)®6 * 9 Sr%i~5^S device which has a feeding slot 6*9 at one side. 

***mi *. uA-M- B-fc-r-^to Moreover, the bulk density was high and its 

T 9 M — o, viscosity was also few. 



[0 0 3 0] [0030] 

ifc$&(Dfc$>^ 9 — "y7-—~?}\'1 ,HI pulverization vertical type mill which does 

rKn >— V 5 co lb r not have a ^ eecl ' n 9 s '°* 6*9 is used t0 bo * n the 

« £ * o i*- , *». v t u t at turntable 2 and the roller 5 for a comparison. 

«3»6 • 9«r*TU«VM Hi« Furthermore, ACM Paluperiser (made by 

»Il$/>OTt, 5 ACM-15W:Hosokawa Micron K.K.), 

ACM^/W^-lMf (ACM- Victrimil(made by VP-1 :Hosokawa Micron K.K.), 

1 5W : * y # 17 ^ n v#u£ the batch type vibration mill (B-3 : made by 

##84) s Ml (VP Chuou kakouki K.K.), and the ball mill (made by 

-1 : ^y^^^^o ^ e KK - Kurimoto) were used, and the above 

tfcK) ^y^*ig»5^ (B mentioning fibrous hydroxypropyl 

_ 3 / tfa^fcxWf^C^ttti) metn y |cellulose starting material was ground. 

[0 0 3 1] [0031] 

#£biifc$&5£t Kn^-v / y°ot° The average particle diameter and the bulk 

/WfvP-fc/vn-^tf)^*^ densit y of the obtained powder hydroxypropyl 

tx. wfferfr*>vfln<=^i j£Cf-*cv methylcellulose are measured. 

# % »«ffi«rlWJ£U 3 6L» Furthermore the powder hydroxypropyl 
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/vp-^^M 1 mM%<Djkffi 

[0 0 3 2] 

i h i wM&mm s ^-e*&^b 

*6*^<£T* $ >:*^ofc 0 AC 
oft, W& z f'&&±%<, * 

[0 0 3 3] 



methylcellulose was made into the aqueous 
solution of 1 weight% of concentration, and 
viscosity was measured. 

The result was shown in Table 1 as 
characteristics of the powder hydroxypropyl 
methylcellulose. 



[0032] 

As shown in Table 1, the powder hydroxypropyl 
methylcellulose pulverized by IHI pulverization 
vertical type mill which has a feeding slot 6*9 in 
neither the turntable 2, nor the roller 5 has a 
small average particle diameter. 

However, the bulk density was small and the 
reduction of viscosity was large. 

The thing was pulverized with ACM 
Parperiser had the large average particle 
diameter. Moreover, the bulk density was small 
and the reduction of viscosity was large. 

The thing was pulverized by Victrelim has a 
few reduction of viscosity. 

However, the average particle diameter was 
large and the bulk density was small. 

The thing was pulverized with the batch type 
vibration mill and the ball mill has a small 
average particle diameter, and its bulk density is 
large. 

However, the reduction of viscosity was 
remarkably large. 

[0033] 



<Dl&M ± >v n - x a: - 7 1 



[EFFECT OF THE INVENTION] 

As mentioned above, as explained in detail, 
when pulverizing a cellulose ether by the 
method and apparatus of this invention, the 
powder cellulose ether after grinding has a 
good fluidity, and the average particle diameter 
is small. Moreover, a bulk density is high and a 
reduction of the viscosity when making aqueous 
solution is few. 

And a vibration and the noise of the 
pulverization device are few and a work 
environment is good. 
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[mffi<Dffimtet&W] [BRIEF EXPLANATION OF DRAWINGS] 



1] [FIGURE 1] 

^^M^Mffl^Sir/vu — It is the schematic showing the Example of the 

— ^ /^<Dffi^jk^9t<?)'MM$i$: P u| verization device of the cellulose ether which 

^i-mmm t* h % 0 applies this invention * 

[02] [FIGURE 2] 

^^l^^iifflt" 5ir/vp— ^rc It is the principal part expanded view showing 

— ^ jvco1&j£i\^W<D%\(D%M anot ' ier Example of the pulverization device of 

I^J^;^i~5?^fe;^|EI v T?fc5 ^ e ce " u ' ose ether which applies this invention. 

[^(Dmm] [EXPLANATION OF DRAWING] 

1 li^feK 2 ^ — yr- zf 1isa container. 2 is a turntable. 3*12 is a motor. 

A\ 3*12 fi 9 , 4 f±m 4 is a concav e part. 5 is a roller. 6*9 is a feeding 

ar* - c m- r-f w_ =• « o m-:^ n sl°t. 7 is a separator. 8 is a rotation axis. 10 is 
..-^h . | — the pulverization device. 11 is a raw material 

*5 V 2i ra|Hjlto supplies opening. 13 is a foreign material 

WU 1 oammikmw, 1 1 tt discharge port. 14 is an arm. 15 is a product 

SSMP^ 13fi^Mtti discharge port. 20 is an air supply port. 

P, 1 4f±r--fc, 1 5 WdRiFq 

SI] [FIGURE 1] 
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